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"The Relation (Ratio) Between the Average and Maximum
Velocities During Turbulent Motion in Pipes"

A. D, Al'tshul'.
[ﬁote: the following report appeared in the regular
Hydromechanics section of the thrice-monthly journal Doklady
Acadenis Nauk SSSE, Volume 79, No. 3 (21 July 1951),
pages 405-6. It had been submitted by academician A. I,
Nekrasov, 31 May 1951;7

Up until now there has been no theoretically based

formula for determining the dependence of the field coefficient

(ratio of average flow velocity to the maximum), during tur-
bulent motion in smooth pipes, upon Reynolds' number. Now
this formula is obtained in a perfectly elementary manner
from Prandtl's equation (1):

(Upaxe = /U = D | W

(Umax, U%, V are respectively the maximura, dynamical, and

average velocity, and D is Prandtl'syégnstant), and from the

formula for the coefficient of friction (2):

1/)~ = 1.8 1g (Re/7) (2)

in the following way:

Utilizing the familar relation U Zv Y~/ V8 in

place of (1), we have Upax /V=14D YN / V8. (3)

Substituting (2) into (3), after transformations we

obtain V/Ugax - (5.08 1g Re-l.30)/(5.08 1g Re-4.30 + D). (&)

Assuming D = 4.30 (according to experiments of Nikuradze,

\ . . [ B /- “
f=g =/7¢7 O )
Vv o vorp ¢

The agreement of experience and theory in the entire

the quantity D fluctuates from 3.8 to 4.6), we have:

range, encompassed by measurements, of Reynolds' number is

“1-

Declassified in Part - Sanitiz ' i : ‘
classified in Part - Sanitized Copy Approved for Release 2012/04/25 : CIA-RDP82-00039ROOO100é70016“1




| N )
zed Copy Approved for Release 2012/04/25 : CIA-RDP82-00039R000100270010-1

Declassified in Part - Sal

completely satisfactory as is evident from figure where the

experimental data of Nikuradze (3) is plotted in dots.

Submitted 24 Jan '51.
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Figure 1. Dependence of the ratio of average velocity to
gaximum velocity upon Re (theory and experience).

V/ Umax

=1 - 0.845/1g Re.
1 - Nikuradze
2 - Stenton.
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